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Sttlgt! . Th(! talon of thle arrangemcul Is thmt the mnmlyscr cm be trnns]nted

reproducibly to the snmple position (see At in Figure 1) nnd t.hnt a rocking

curvn cnn he IJt?rforrned on the annlyecr, the scattered neutrons being

detcct[!d in the snme l~nc-up counter ns used for Lhe snmpl(?. ‘l%e nnnlyser

lH then rotnlwl (by 45°) and trnnslntod hnck to Its norm] pos.ttion nnd

nricntill loll, Wc hnve experienced no (ilfflcultlcs nllgning either snrnplcs

or nunlysf!r crystnls ill Lhls mrinncr.

[d) (:ndrnlum nbsnrh(!r nfter the snrnplc

A mn.lor sourco of bnckt:round Is duo to n~!utrons which pnss dlrcclly

tllrou~l) I.l)e Hnml)le, but whluh nl’c Lh[!n scnttercd, by nlr nt tllc lmnl:e

poliit.o dlr(!(:l,ly 1111.() LIIO mln drtrcl.or brink, To el.lmlnnl. o tlds !imrcc, WI?

hnvr I)ln(:(!d N cndml~im nhsorhcr ltl the Imnm mldwny belwecu the snmlllc nnd

Imnl!(! poll)lsm ‘1’1119 hns th(: (! ffo(:t of r(!dl;cln[; Lho suhcndmlum ur!illron

I)nckl:t.oilll(l I.(1 lmt.t~’l’ IIIIIH (),1 collnta p~r minute. A typlcnl bn(:k[:round run

1s !iIlowll Ill 1;1[:111’(! 2. W[! hilv(! /]1s0 I.ri(!d nddlnK 3,5 mm of (!rhlum, which

hn~ low (’IIVIY!Y nuclcur rcf+onnnccs nL 460 mId S04 mcV,
[a]

nn(l lhls hns lhe

r![ft!ct of” nlovlllf: 111(! Cllt Off Ill Fll:ul’1. 2 1( I f!v(~II shorl, f!r I.lmcs, 011(! could

nls(l I:fmsl(lPr USl IIR Nnmnrl urn mId In(lllirn, WI IICII nl~o IMIVU low4SIIPrf Iy Iluclf’nr

1’(!s[111:111(;1’s , If) I)IIsII III(! l,tI1’(!slIol(l 10 yol sllort(!r t lm~!s,
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toslt!tl all n.ll. urnntlvc. the “org;ln-.pllm” g{!omclry. It cnllsists Of (1 sot of

cylin(lrlcnl crystn]s of idmtlcnl cryatnllogrnphlc orientation, ns shown in

FiEurc 3. Any rcflcctton in thn [hhk] zone cnn be ncccssr.d by rol.sting rtll

of I.llr Clcm(!llts Ill Ulilsollm lt hns the following advantages:

(n) [t mnlnln]ns I.hu flexll)~llty of the disc (i.e., onc cnn chance r~flec-

t 11)11)

(c) ‘III(! mosttl[: sprcII(l UII(I I.ilicknf!sq cun 1)[! cllos~!ll to vnl’y Ill lhI~ ol)t.imllm

Iliilllll(’1” n]on~ [1)(! lollgltl of tll(! nnnlyser (i .t?m , ns n [Unction of @I).

((l) ‘1’ll(? Illlisolr(ll)i[: mosnlc pro~lf!rl. lcs of l)iils Ll(;nl iy [Il!formc[l ::(’1’nlill~lllln

((IIS (; f)l)l)f)r) (;I)II I)(! (!x])loil, ml to I!lvf! n lurI:(! mosnic Spr(!ll(i Wil,lllll t.ll(!

s[:nl tcrlll~ pinnc (horizotil, nl) rIIIIl n smnll v(!rtlcnl m[~snlc sprt!iIil for

ii I I 1$(:1’lI*cl. ioIIs In Li]o [i)iik I zOI)(!. This Is not. possllll(! ill tll!! !11s(:

l:l~llnll~l I’y ,
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(n) Pnrform rebinning from (@, t,) to (QM, E) coordlllntes, wl!t!re t. Is tile

OI)!WI’W!(I t.lml?-of-fli~h L, q
n

is the component of the momonturn t.rnnsfer

pnrnllc] to I.hc incldcnt wrive vector, and E ~s the cncr~y I.rnnsfcrrnd

to I.he 9nmple. This process should nlso include (lmpllcit]y or

explicitly) multlpllcntlon by the npl)roprlntc Jncohliin.

(1]) Correct for the lnc~dcnt spc(:trlim (wl)lch 1s mcnsurcd USlIIR n low

crrlcl(!ncy twnrn mmttor), I,IIcdotncl:or efflcioncy nnd thr onnlysor

Cfflclellcy (the product of which cnn be mensurrxi in n vnnn(ll{lm s~;nn).

(c) l:t)rl’c(:l. for tlIo vnrlnl.lrm or r[!solul.lon volllme ncroHs llIC dul,n Hot..

l’11~$1 ]S tht? (WllllVll[Pllt Of ttlf! kjc[)teA fuctor fnrnlllnr In I.rll)lc-nxis

$1)(!C I,ros copy ,

(n) MI~rf* dol. (’c[, nrs

Wf! nro cllrrol)l ly IIICI’(WISIIII: tlIr! numl)f!r of (I(!l(!(:tors If) (14, It lx

(:lfvlr from Flj:Ilro 411 IIHII tlio prrs I!tIt numl~[!r Is Itifiufflclvnt , III lht! s~!use

l.llllt 011(! {1!)(!s 1101 “I:v(. dl)Wll to I)iick[:t-wnd” 011 1)011) HldoH of l.hcB 25 moV

photloll .
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(d) Support the unnlyser crystnl from beluw

‘1’h(! prnH~!n L nrrnngca[!nt 1s to ❑ount the nn.llyser crystnl from nhove

from n lrnn91ntlon stage and to align 11 using Lhe same llne-up cnuntcr ns

for Lllf! sanl~)l(!. While thjs syalr!m pow!s no problems For smnll flmllyscrs,

1[ 1s more dlfflcult for lnrge nnnlyscr assemblies. In addition, the

9!llll)(J1’l,!l fol” III(? trunslntloll !?tn[:O Eel 111 tilt? wny [)f Shlcldl!lg [111(1 Hilm~ll~

envlronml’nl O([lilpm{?tlt for the 9ilmp1C. tilvt?n Lhnt wc hnve shown tlmt OIIC

CUII fnl)rlcntu Ii lIIrI-Y nnalys[!r crysLnl nnd tlw!rchy Incrtins(! 1, !lIlt) stall.’
2

tlnlly, 11 mny he worthwhile 10 sllplN)rt such nn nnqlyser from hrlow, lly

mt!nlls {Jf n clwv(’l)t.lollnl gnlllom{!t~!r. As [t Wolll(] I1O ltw:(!r h[! POSHI1)IU to

tl’[lll!llitll’ IIIIS 10 Lhl? snmplo [)l)St LIOll, II second 1 lIi I!-llp couulor {I(!dl[:n ted

10 III(I Illliilysl!r would 1)(! n(~c(!~sury. of (:(} UI’H(’, 11 Will !+1 )11 1)(’ ll(m(;(’HSill”y

10 Irnilsl;i[u It lut~) lh~ mull) l) I!nnI for nllt:llmt!lll liIlt.IM)SPSm

((!) I; VII(. IIIII(! I,II[! Imiil:(! I)o II)L

ll!il Sl

(1’) Ihr m(t(ll!ru[ur

[111
AS Sll~!lzf’!4t(9(l III. (III! Shrll Ur lS]IIII(I W(lrksh{lp, [Ills Iyllfl of”

HI)PI:I rIIm ISl (TII [:(1111{1 wf! I I l)(~tit!f I t l’rom II I II I I 1,11III (v(’rl 1(’:1 I I y (Ic’I 1)1’IIss(!II )

m[uli’riill)l’ 1111111)111’ III WII I(:II I 1111mo{lvrnl or IIU1 s(! wI(II h COII 1(I I)(! [:hIIII!:(*~l Ily

m[~:tlls ol” ;I VIII’ till) I(* 1)[)1!+[111 (ll?~)l II ,
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TAI1lJ! 1

Modcrnt. or-snrnple dlstnnce [.l

Snmplc-Jmn~n distance
“2

lmn~edclector dlstnnce 1,3

SnmplcallRnmcnti counter ctlst.nnce 1,4

AIIEUlmI (o) ruti~c of dct(!ctora

nllowed I)y shleldJng

SpIlclIIf: I]f:(wum drtcct.ors

0,990 m

0.199-0.402 m

1.447 m

1.050 m

10”-700

().59°

writer at room tempcrnlurc

2.3 cm

11011(?

-10 cm x 10 cm

2.5 cm wld~ x ~ cm high

25x 1,25 cm dlilltl(!lf’~, 10 cm /1(’1 Ivf!

11-?II[:I.11311(! l)l’(ll)ol’llf )llftl Cmlllll!rs,

mollul[!d vurllcnlly

lx 5 cm (Ilum(!t(!r, I cm thick (h!

disc

IIIId lx 22cm lonl! !i rm hlch “orl!ull-

~)I pc” G(! nilnlys{!r

3 d(!(cclor~ Idt!nttcnl 10 muln

(Il!t(!ct or

lx I(JW t!fflclol)[:y 111$:1m[lllll(}r
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FIGURE CAPTIONS

Figure 1: I’Ile schematic lnyout of n constnnt-~ spectrometer, showing (n)

lII{! symbolic conventions mlol)tcd in this work nnd (h) the

physicnl details of the Los Alnmus mnchlne. A’ = nnnlyse!’

trnltslntmi to snmple posltlol) for allgnmcnt purposes.

FIEurc 2: Time-of-fli~ht spectrn: (n) A background rut). Tho spuct.romc!ter

WIIS set. up with the “or~nn-pip(!” annlysc!r on the (3:11) ref.lrw-

tion with no snmplc. o = 24.5°. AII cncr(:y scfilc, col-l’l!sl)ol}(llng”

t.() elnsllc scntlcrjn~ nt the lmn~e poinl is prnvlded. (1)) A

Zrlt2 sp(!ctrum 111 Lhc snmc collntor ns (a), wjttl H (ie(3:ll)

[111111ysf!r . An Cll(!r[!y tl’[lll~ff!r s(:[lle i!i H1!4[I ])r(lV](~(?d. 7’11(!

(“IIIS(lC 11110 1s Vl$all)lf! Ill. 2500” us Iill(l [.11(! first nlld S1’[ollti

harrnolllcs of the 140 mcV rxcltntlou at 1700 ntl[l 1350 us

I“csprct.lvu Iy. Ill I)oth (;ns(?s (Ilc dntll Ilnvf! bo(?ll 1)11111(”(1 Ilto 02

Us Llmf! (;llfillllels.

r’ ~111’o 3: I’ossll)lr f Cxlt)l(! lllllllys(!l’

pip?” (I(!!4(:I’II)(!(II Ill! “OI’1:! 111

:111(1 (1))

Flwll”(’ 4: Al!lmlnlllrn IIli IUIIIII (llspIIrsluII I,IP’’C;II I’(V1 nlonl: <IIc, 1,()~: (ii) 0111”

141
~rometrlos: (11) tllr (11s(:

Ill (l(!tll~l Ill 1{1’fl!r(!llcf! 1.
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